We compared morphological and genetic variation between populations of the speckled wood butterfly (Pararge aegeria L.) from four landscapes differing in degree of fragmentation: a continuous woodland, a set of woodland fragments, another, more isolated set of woodlots and a highly fragmented area with very small woodland fragments and hedgerows scattered in an intensively used agricultural landscape. Male butterflies were collected, weighed and their wing features (size and colour) measured by means of an image analysis system. We used Polyacrylamide Gel Electrophoresis (PAGE) to investigate genetic variation. The clearest morphological differences were found between the large, continuous woodland and the three other areas. Males of this woodland had a paler basal and distal forewing colour and larger yellow patches on the dorsal side of the forewing. Since these features are relevant to thermoregulation and anti-predation, this result suggests differences with respect to microclimate and predation between the study areas. Relative thorax size also increased with degree of fragmentation. Since the thorax contains the flight muscles, this result may relate to differences in patterns of mobility or different costs for the same mobility pattern. The genetic diversity of the butterflies of the large, continuous woodland was significantly higher than in the other study areas. There were also indications for genetic differentiation. Hence, this study may point at adaptive morphological variation in the speckled wood butterfly among differently fragmented landscapes.
INTRODUCTION
Woodland fragmentation changes a continuous habitat in several small fragments, surrounded by a matrix of other landuse (SAUNDERS et al., 1991) . Linear landscape elements like shrubs, hedges and sunken roads can also be considered as fragments (SAUNDERS & HOBBS, 1991) . Consequently, fragments are isolated resthabitats that have a reduced area and are exposed to increased edge effects. In such a context, natural selection may change morphological variation in relation to mobility pattern. There are two major hypotheses. The first is that fragmentation selects for higher mobility. For example, damselflies of a fragmented woodland had havier thoraces and longer wings than animals of continuous habitat (TAYLOR & MERRIAM, 1995) . Another possibility is that complete isolation selects for less mobile organisms.
This as been suggested for Papilio machaon britannicus and Maculinea arion in the U.K. (DEMPSTER, 1991 ) .
In Flanders (Belgium), the speckled wood (Pararge aegeria L.) is a common satyrine butterfly (MAES & VAN DYCK, 1996) which mainly occurs in different kinds of woodland. It is characterized by typical submarginal eye spots on the wings, as in other species of the Satyrinae, and the dorsal wing colour varies from pale to dark brown with a pattern of yellow spots. Morphological variation in the males has been shown to correlate with their behavioural strategies ( VAN DYCK et al., 1997a , 1997b . To locate females, males can exhibit either a territorial sit-and-wait strategy on a sunlit patch on the forest floor (i.e. perching), or a search behaviour by flying from sunlit patch to patch throughout the woodland (i.e. patrolling) (DAVIES, 1978; WICKMAN & WIKLUND, 1983; SHREEVE, 1987) . Perchers have less frequent, shorter, but more powerful flights than patrollers.
Patrollers had darker basal wings than perchers, and the latter had a larger relative thorax size compared to the former ( VAN DYCK et al., 1997a , 1997b . These relationships deal with movements on the local scale, but may be relevant to larger movements (e.g. dispersal) as well. However, quantitative data on dispersal are rather scarce ( VAN DYCK, 1997) and most studies on this species investigated large woodlands but not fragments.
In this study, we investigated morphological and genetic variation in adults of the speckled wood butterfly (Pararge aegeria L.) from areas which differ in the degree of forest fragmentation. The functional aspects of several morphological features have been relatively well documented in Lepidoptera. We focus on both size and colour pattern characteristics of the body and wings: total body mass, thorax mass, area of the forewing, basal and distal wing colour of the forewing, total area of yellow patches on the dorsal forewing and the size of a single submarginal eyespot on the dorsal hindwing. The thorax mainly consists of flight muscles. CHAI & SRYGLEY (1990) found that a larger thorax was related to more flight muscles and a higher acceleration capacity. Basal colour of the dorsal side of the forewing is related to absorption of irradiance, and hence relevant to thermoregulation (SHREEVE, 1992) . VAN DYCK & MATTHYSEN (1998) found that darker individuals of the speckled wood heated up faster. The distal colour and
